Effects of oocyte vitrification on epigenetic status in early bovine embryos.
Oocyte cryopreservation has a great impact on subsequent embryonic development. Currently, several studies have primarily focused on the consequences of vitrification and the development potential of cellular structures. This study determined whether oocyte vitrification caused epigenetic instabilities of bovine embryos. The effects of oocyte vitrification on DNA methylation, histone modifications, and putative imprinted genes' expression in early embryos derived by intracytoplasmic sperm injection were examined. Results showed that oocyte vitrification did not affect zygote cleavage rates (67.0% vs. 73.8% control, P > 0.05) but reduced the blastocyst rate (9.6% vs. 23.0%, P < 0.05). The levels of DNA methylation and H3K9me3 in oocytes and early cleavage embryos were lower (P < 0.05) than those in control group, but the level of acH3K9 increased (P < 0.05) in the vitrification group during the early cleavage phases. No differences were observed for DNA methylation, H3K9me3, and acH3K9 in the inner cell mass of blastocysts, whereas decreased levels of DNA methylation and acH3K9 (P < 0.05) existed in TE cells after vitrification. The expression of putative-imprinted genes PEG10, XIST, and KCNQ1O1T was upregulated in blastocysts. These epigenetic abnormalities may be partially explained by altered expression of genes associated with epigenetic regulations. DNA methylation and H3K9 modification suggest that oocyte vitrification may excessively relax the chromosomes of oocytes and early cleavage embryos. In conclusion, these epigenetic indexes could be used as damage markers of oocyte vitrification during early embryonic development, which offers a new insight to assess oocyte vitrification.